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£LXmti& (Si 100 _ y Q y ) 100-x M x £<fcy*l>£*^^ 
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9%V*Jk^ v?**>>?A, m-^A, M&h "Jf 

tLtfflJ«* (Mn 100 _ y Q y ) 10 0-x M x 

%^T> l5fB^2©S¥*^S^$tife^<Z)^ft©^y^0M^%J^±T*3 0 

, MfBffi^ltj»©i?^©0. 8^±4WT'^ l J> »S"tStif3B^<©«© 
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HDD (Hard Disk Drive : FfV K^>f ^) 0>fl&&8B»&S 

^^ET'li^^trt^^ (MagnetoResistive effect) SrfUfflUfea* 

^SraS^attti^^l/t, Xtf>A;i/^ (spin-valve) Sg^^SSli 
^/\>y F (SVGMRa*; F) #&B3*iTV>5. 
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> y >f u & vn i: e> tc, &m&m zmmmt-tz r i: # &ji fc^ot< 
l x , mm k. mt <omm znozt. &&fl5Jt#s ic mm t & o r v ^ & . 
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— 7j, FeMn/NiFe/Cu/NiFe, FeMn/CoFe/Cu/C 

o F e^£Sv^xif>A;i/y«tj£ic;i3^TCP p^s&^ffl.tsri:^?) 
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*jffF^3 2 9 3 4 3 7 
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WlFlfcttl ©01 3*S#CS:iie»#I #lfcy#<#i§ 2fM8ttlR 

<d &?r*$m&jsko>&fo&x. hxw^mzum^t^x^^^mt, ai 2 o 3 ^ 
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£>;ftTV^ 0 b^U 5a^-e» 1 0 0Gbit/ inch 2 J: o ^igfH^S 

[0 0 19] 

®k-?z>z\t.\,z$>z> a 
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[f&S % MR * & t=. «> © 

±aase9S:^-r*fe«). uroiK&jgjjia&m^tt 

[0 0 2 1] 
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-&>x*ifc&Si««riBfct- «fK«l««St»*j«K:««»Jc*tta*ife-»<Z)- 
$Ii> Sit, 7yit, y fcS8S**e>aMR34xfc4>fc< 1 
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xmtiititmm-zsmt-tz. mmm^.m.m^mmizm%mizmm^tif^-M(Dmm 
t. mm. mm. 7vm&z$fcm£v&zmfr^mmznt^te<£&i'D(DK 

3 <DM&m tomizmmz wuuti-t-j *- b)i&>±3±;*~h)\s&> 

T<D. flf. M. #*^?A, ;i/^-?A, f^Vu 

A, jrnA, ^?**:>?A, 7;i/^-?A, □ S/^A&tfB^J: *JfcSS¥#e>jg 

[0 0 2 5] 

±tmmz^^x^. ^y^m\M^mmzm^-D. mm&&mmz 
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±ia^ 1 ib^m 3 ^1 i: ic <fc y , w^cd^^ 
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tft^it^s. h?ebc£^t> ni*««a. 2&r%Ji> 3tt^^ttK. 
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tf}fiE# 2003-3009692 



#2 002-265883 



[0 0 3 3] 
[0 0 3 4] 

St#i«vMK#9 A JC Kit 3*1, ^mWtc^S*ife<SSSE©fi«9 B Sr^bTSfS 
fit, *HJg^lC^3VNTtt, l^^I © j: e> ^liiOi^ 9 B 
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V**}^ <5 TM R (tunneling magnetoresi stance effect) M^f-O^ix* —M<£> 
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fej^jc, ffi^«i9tLtM:, mm^m^mm9At. m»^sb^ 

[0 0 4 0] 

r©*-5J5fe2«C7B»<fe^««3Stt> rxtry-^^»J ^ r G py-> (Gu 
inier-Preston zone) j & if ©Hffiftffi^fcfllM-t S r £ IC J: »J ^STCS So 

i«±©^i^ e> - g p y - >©M^ if©^ * - 

[0 0 4 1 ] 

tu-x&izz*) mmftffiftm b fcffi^«t® zwtitmm^z r £ ic * y , 

«ffi#ffi#tttc*vMH* 9 a (ttftffi) fit, 3*I^I19A© 

Hie, S*i)i)^Kit:fi^*i^I«)W9 B (#S*B) ##*rbfc*3afe?B 

feftfMbTfc.fcv*. tS^HM9(Z)M^a^{Ci:oT^ 
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[0 0 4 3] 

mKftLXO. 8~4^(Z)^H"e, ^#S*I<Z)[?3ISgte 1 nmj^± 1 0 n m^c?§tf) 

M^cpp M(D^sm?ir^^ A^flf *i£ r t o fe. 3 © «fc e> &!fez# 

^if^fllfllCDFelMtt, ^Jx.il TEM (transmission elemctron micryscopy : 
[0 0 4 4] 

•ffcfct. r«e,o^j &4>&va„ «^n^9 ©p*j{c^*»a*g©£#> 

[0 0 4 5] 

tt^fcltMlfcA 1 2 0 3 Jiei»fflSi:Cu^«»A^e>«:Sffi^ilJS 
[0 0 4 6] 
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H4 *mw<Dmm<nj&Mic&v&mftMM9<D&mzfuizx<D-Bzmi- 

[0 0 4 7] 
[0 0 4 8] 

«#**9©Jg&iC*fcoTtt, tsf, X^v^S HCtSV^T, «#*4M£7£ 
[0 0 4 9] 

*t& * * s v * teitamtfe -e, e*mM # * e * tr j - £ n t& s v m± 

[0 0 5 0] 
[0 0 5 1] 

##^n-fex&J6*rfc, 05 (b) ic3iL£i:e>{c, *#»mk:««3EW««^i: 

* - t^a (Al) -4%$f (Cu) ^&£WS#S^*S-etf) 
[0 0 5 2] 

j -e©^tix, ®5 (b) izwBLt~&-D&m&mm&tfijef&zn 
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So 
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i«ig^#;i/£Mt*^£-£:t-«fc^ -n^^n-fe^ s 2&tfs 3 & misted 

[0 0 5 8] 
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<DftWfi 2 asi«±<5D iaffirtffl^«-r -s jcfg^ e> ft o t s 9 & 

Jgc9A (Dl) il9A (D2) & & tHCftf Jgifitf 9 A (D 1 ) t9 A '( 

D2) i:ttMft*^»7c3dlC<I:»JSm*«^Bv^«ffi9 BS:#«bTV^S. rtf>J: 

[0 0 6 1] 
[0 0 6 2] 

zL(«i^cMv^^:*>tf--A£ bTte, ^Jiil y;i/df> (Ar) , ^-fey 

> (Xe) , ^U^h> (Kr) ft£<Z)##*^tft£?£;8v^r HtfT~&Z> 0 
[0 0 6 3] 

fc?-A&, MtJ±5 0^h (V) , fiASA5 0«7*;h (W) SK7?Bg»t 
[0 0 6 4] 

& ^mmmm omftmm onttwu <d &{*w k o v * t m £ . 

[0 0 6 5] 
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m (Ag) , (Au) , m (Cu) , B± (Pt) , A^^A ( 
Pd) , >f U^?A (I r) , (Os) S.t>*m (Cu) tCj:U^?>- 

ffifrbmmznt=.^irftfr-mM±o>fti&m--v>r* (no -«(Fe) - 

n/\*;i/h (Co) i5±*m?&Z. HtfT'gZ. 
[0 0 6 6] 

f it, z.<D£oizLTm&tznr~iti&m-N i - f e^&fc&tficjt&M- 
n i - c o ^(Dm^mm^^iz^t^mm^ )im^m^tMtmm^m-t 

1 1 1 N i - F e ^ P> t>*C N i - C o 'J >y f ^ ffl (Dl) #jg^£frlCM:£*lT 

»<[£<z)ftv^ («9A) £&& 0 s<btc, mm.mu^moymmmm^m^ 
htcVM(Dm#m\z.&-iT. ^ftmmvvmnm (n±m) trnmrn (ni-f 

e-OxilNi-Co-Ox) £<Dm&mifiM&* ^«tST-fe-5*^M©M^^ 
[0 0 6 7] 

Ni 100-y < Fe 100-z Co z> y> 100-x^ x#l%«± 
T'5 0 %aT, y # 5 0 %gTt' 0 %£JLt, 0 %^ z ^ 1 0 0 %, z ffi 0 %J^± 
T'l 0 0%gT©iHT^5tiSftI--'^;i/ (Ni) -m (Fe) 

(Co) ^jfe©±iaJlfl^«BHJCfev^T#e>*l*. &L<te, Q x (Co 1Q 

0-y < Fe 100-z Ni z> y> 1 0 0 - x &*fc*5*Kt3V*T, *D* 
x # 1 M^%JSU:T* 5 0 I^%aT, IBfft y # 0 ^%JSi _tT* 5 0 M^%J^T, 

Mz^oi?%g±T i o o m^-%&,r (ommiz^xm^n^ a 

[0 0 6 8] 

nt% rjst^jR5cfRj «(Ag), A(Au), a*(Pt), 

A=5VV2± (Pd) , ^f'jy^A (I r) , tfX^A (O s) Jk&M (Cu) 

n±mv>o *>cDVN-rn^ i o©*ict±is3e3ni*, 2 «&jgu:<B7C3fc 
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[0 0 6 9] 

#Mtc&^T> r&ft&m&i £^e>m&> ^©j:e)ic, ms^s^ffiH^ej 
3i#* $ *i ^ n ?n o) rt>m<n m& & -s-it l £ % co x*$> & % © t ^ & » 

[0 0 7 0] 

^HjS9©fifi©eM^^LTtt, IW(Al 100 _ y Q y ) x 

0 Q _ x M x T^$tl, 7C^Mi:UTiS (Ag) , £ (Au) , (P t) , 

A^VVI* (Pd) , >fUi/"^A (I r) ^ A (Os) <£U&£3¥;fr 

T^iQtLTTy^i/^A (Mg) , (Ca) , 5/'|3> (Si) 

, )f)\,^~VU (Ge) , tf?n> (B) , *y*)V (Ta) , (W 
) , -#zf (Nb) . Vfrn-Vl* (Zr) , (Ti) , ^OA (Cr) 

, MSG (Zn) . U^?A (Li) , tf'J^A (Ga) J: »J te&ffifr ibM^ tl 
&^T;ftfr-«J^i:^£>&*K iffiJ&y#oM^-%J^-hT?3 0l^%gT©|gHt 
^t£*i£y;i^-^A (Al) ^t$:#^^i:^tf^ 0 
[0 0 7 1 ] 

*QAWb$tlfc«^^gm(Z)^v^^ («9A) hit^^s^]«<«^sm^ 

<£v^M (M) *B (i«9B) H%:mZ>Z.}ltfnSffiT*2bZ> 0 £«bfC, ,1fif£xtf)^ 

It. J: >j£F;£ U< tt5%^«b 2 0%<Z)M£-r3£<fcV^ 
[0 0 7 2] 

09 (a) te, A 1 9 0 A g 1 Q ^?:MfU bTffiM^^ SHt&Sfc 
^LT^Lfe*S^ilS(D»fffiTEM^©m^|2I'e$)^ 0 £ 1^0 (b) it. 
Z-Cbffi-frf&MOi- J EDX (Energy Dispersive X-ray photoelectron spectros 

copy) ic j: & 7cin^«f <z> ^Q77^ ji zm-tm&mv $> Z> a 

[0 0 7 3] 
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mmzn. «(a«) <Dm^m^mmtm,m^i&^D2^mm^r^^o 

[0 0 7 4] 

ffl^iS9©ffi©S*Jfti:bttt, (Mg 100 _ y .Q y 
) x 0 0 _ x M x T^Stl, SlMtbti (Ag), i(Au), ^ (Pt 
) , .Ay^fA (Pd) , i (Cu) , >f'J W 2* (I r ) ^t>*^"^^ *A (O 

s) j:»;ft*»^e>»iR3nfcv^'rn^aja±^6«iyv *BfRx#j§^i%js* 

±t4 0l?%^T, *L.T7C*Qfcl/T#/l/$/#A (Ca) , S/'J3> (Si 
) , Jf (Ge), (Zn) , U^A (Li), #U A (G a 

) J: »J)&S^e>31^3*ifcv>t t ti^— S^^^'&y, $My^0lW± 
t 3 0 1^ %gT © t HtS $ tl^T^^i/^A (Mg) &±ZmtfZ>Z.£.tfV 

[0 0 7 5] 

Q#lftflS3*lfc*&«tfc©WV^ (I«9A) hJt«S!WJWS^lff<S^C«»t©<£ 

v^M (m) *g (iigB) tirisr h^nrtg"e^><5o £<bic. m^x^^h 
# i % £*±x* 4 o % js* t <d mm H V , ;* y # i£ £ ic 5*0; J£ £ JS V * S 3. 

[0 0 7 6] 

ffi^IKS9 UTtt, iffl^^ (Si 100 _ y Q y ) 

1 0 0-x M x" C ^ i± ^ ^iMi:bt|g (Ag),i(Au), Si (Pt) 
,I(Cu), A^S^A (Pd) , >f U W JU ( I r) ?A (O s 

T'4 0IW)IT, ^LT^Cm, V^*S/?A (Mg) , #;i/t"?A (C a 
) , V^*£/?A (Mg) , >f)\,^-VU (Ge) , MIS (Zn) , <J^?A ( 
Li) , #V?A (Ga) iy^S^jb^jg^StlfeV^-rtl^-aJWi^e)*:*; 
, «y^0lWUt3 OfiC^%JSAT©«gfflT?^$ns^U =r> (Si) ^ 
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[0 0 7 7] 

MtfZi-fZo tot, Mimmzm-tztizi: y, i/'jn>tjcix«$*i 

fc«^S^©Wv^ffi (M9A) i:i:t«e^«^<«^M©<£vN^M (M) 
ffi (I«9B) i: ££#«rfBl?&S. £<bfc, jffifiJSx ©fcffltf l %J£LLT* 

[0 0 7 8] 

Sfcfctt, «#»f 9 UTJ±, 8J*5£# (Mn 100 _ y Q y ) 

1 0 0 - x M x T'^iirti, ^MtbTlg (Ag) , & (Au) , (P t) 
, m (Cu) , A'^^A (Pd) , >f U^tfA (I r) &tf;TX^A (O s 

t'4 0imT> f ITSlQtLTV^^i/^A (Mg) , #;i/S/"?A (C 
a) , *?>f*Z/VU (Mg) , ^7^-?A (Ge) , (Zn) , U^tfA 

(L i) , #U ?A (Ga) , (S i) «fe U ^SI¥^e>^$nfcVN-T 

ti^-a^±^ e> & y , MfiK y # o m^%j^±t? 3 o m+youynffim-zmz n 

SV>^> (Mn) ^SilfSIt^T'tS. 
[0 0 7 9] 

nt^-rs. lot. ^MS&iit-riiiCcky, v x#®Hb;**i 

fcS&Jg«t©iSv*ffi («9A) i:it«cWMM* ? l«<*^m«)®v^M (M) 

[0 0 8 0] 

GPy->W^t5fe«)(:(t T^^-^A (Al) -|g (Cu) 
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(ad -is (Ag) r;i/^-^A (ad -m 

$9 (Zn) -T^*5/tfA (Mg) *#A<fe £ V^S * £ £„ 
[0 0 8 1 ] 

bfy-^^»^*fm*B©lfiM«!lW©fc«)lC, »i:lt, (Cr) , 

(Ti) , (Zr) , (Hf), =E'J^f> (M 

o) , i-T (Sn) , Uf 7A (Li) , lEtt (Zn) ^©TciS&IHK^gflE 

#Jl!LT*>&V>. 

[0 0 8 2] 

[0 0 8 3] 

[0 0 8 4] 
9 A" fc*gffi#<6v*1E«9 B" 



2 2 
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[0 0 8 5] 
[0 0 8 6] 

" ©±{C, MIIKlCfiEU D A (Cr) , (Ta) , (N b 

) , #uy (b) , (Ge) , ftytfxry (w) , ^u^^ ( 

Mo) , s^n^** (Zr) , (Ti) , /V*"S?*A (v) . n h 

(Co) , $c (F e) , (N i) , $/ U 3 > (Si) ^©Tfi*©*^* 

[0 0 8 7] 

<j&*v^du 3A;bh (Co) , m (Fe) , i>y^ (Ni) fc£©«N£l*ffc 
[0 0 8 8] 

ti^-^cQMT*^tf y -#)v#Mtf ftMm&znr-ft (di, D2) 

[0 0 8 9] 
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LT\ ±T©I9' > 9" lZ&^ZMf&t*tl£M®9 A' , 9 A" 
[0 0 9 0] 

^fg IT <fc e> fc*S3§T?& o J: V\, 
[0 0 9 1 ] 

[0 0 9 2] 

(n) „ yvm (f) %«v>(^ik (c) fc^fss-ers^iijcj: y, & 

[0 0 9 3] 

e>tJftc«ffii:si^K^4JR©ra©v^'r^l^^cffl^IBlJS9 t«3Effl#jiiJStcjgL 

[0 0 9 4] 



2 4 
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m^£o mourns mitmmmA ^itgfli6 tv>m>% 

[0 0 9 5] 

QfcLfcfcKl, Q x (Ni 100 . y ( Fe i00-z Co z> y> 100-x 

©^tt*^@i--5 3i:^&y#<5o r.©«i:e>«s»-^jctt, i&m-t&mtn&MG 

[0 0 9 6] 

«8£t*g-&agWTtf 5 A©^i: LTtt, I (Cu) , i (Au) , | ( 

Ag) , (Re) , ^-X^^A (Os) , (Ru) , -if U 2? 

(I r) , X^WJ* (Pd) , # O A (Cr) , V^*S/?A (M g ) , 
(Al) , n^?A (Rh) , (P t ) &££Mv>£;i £#T* 

[0 0 9 7] 
[0 0 9 8] 

ITLt^ti!), 0. 5 nmg±^t§rt^i* UV*. 
[0 0 9 9] 
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sltu^ z.<DM&fr*>te. m^&mmms a ammi* s nmurv&z 

[0 10 0] 
[0101] 

agjg 5 B £§gW"'C : fc.&V , » t , SIJS 5 B tt, ^CD±©*S£iitJS 9 & E&Jf 

SIM 5 B (D^ff-it, 1 nm3tm-£ -tfM£L<. £ "^C, 0. 2 5 n mj^ 

[0 10 2] 

[0 10 3] 

[0104] 

^(Ni), ft(Fe), (Co) Si^ttSASlKttft&ifct 

TM^SIfc^SS. Klfllv^SISK:. ^SSrlff*. ^ 

A^-lf > 7--fX(Barkhausen noise) Sr^^S-tirSfeAlC 



ffi$E3#2 003-3009692 



mi 002 — 265883 



sMM?©MiSt*fe6Mii [ill] -%mzmmzftT\<^z.iit>mt 

[0 10 5] 
[0 10 6] 
[0 10 7] 

« in - © ^# & # b r mm & ia hj? ~t z> . 

[0 10 8] 
[0109] 

f it, as 6 t±mmms ^©ratc ffl^N§tS9#gs:w-<b*iT^£,, 

19 feB^S. 

[0 110] 
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[0111] 

HJ&JS6 tcDmizffiftmms zwtrt. $^>(c m2mmmmizmLxmmhr^j: 
oiz. m^&mffims A*mv. ■£t>izm3mmmmizMLxwimLt~&oiz 
mt s js t * ti i z mm t & « s t © isr tc % *a # m js 9 & as w t *» «t v * . 

[0 112] 

h a^c&m^t: & » s £ £ # «rn -e & * . 

[0113] 

a_h, *5g^CD^173rSm3(Z)^^lCoV>Tgi^bfeo 
[0 114] 

[0 115] 

(f£ 1 

£-r> ^m<Dmi (DmmmnLx. t^-^a (ad -is (Ag) 

[0 116] 

*ms«tce^Ttt, ® i izmisfem%,i&ffi%i&m*zmftisr~o *lx. m 

&m<Dmmnw&&. uT<Dm<x$>z> 0 mi izmi>few^%. mj&-?& 
&m\zj}yzimi*xtthfc a 

S i mfo (1) /5 nmT a (2) /2 0 0 nmCu (2) / lOnmPtM 
n (3) /3nmCoFe (4) /O. 2nmCu (5A) /O. 8nmAlA 
g-a-^ (9)/0. 2nmCu (5B)/3nmCoFe (6) /2 nmT a ( 
7) /2 0 0 nmC u (8) 
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A 1 A g-£jfe&, M&tiZ. Al 10Q _ x Ag x iC^VNTM 
x = 0, 5. 10, 20, 4 0lf%^lf:. 
[0 117] 

f&mi*. DC7^hD>^9*^S:fflK £UitK£^# 1 0 ~ 5 P a ( 
gTt^^J«U &m<Z>f&mmmte. 0. 0 2~0. l [nm 

fHHMBU 5kOe (iMf-yF) (DS#fWL£^JiT\ 2 7 0°CT 
1 OB^Wt o£ 0 

[0 118] 

— Jt&Mi: bT, *B:fr$iJg 9 &>UP( tbt, 0. 8nmAlAg^0f^ 
*>»;iC3 nmC u £M V%fe=b<Z) fcffr&bfco 
[0 119] 

Ai 90 Ag 10 (x=io) £Mva£#|||£0!!^ Jt«M©lK^«fitS&*^ 
-?• fC ^ T i^Sla^^M R iiBltm^t RA$:If bfcti5, aT©M*^f 

*B#HJS 9 ©TO MR R A 

Cu 0.5% 0. 08fi/nm 2 

A 1 9 0 A s 1 0 (BMfc**** t; > 6.0% 0 . 2 5 Q # m 2 

A1 9 0 Ag 1 0 ^^*^^ LTfflV ' fc ^ IIM9(D ^ /fb ^ ;tM(Z)M ^ 
^CoV^T. BUtBTEM (tansmission electron microscopy : MMMM^MWiM 

[0 12 0] 

0 9 (a) Jktf (b) li, fffML^iiolc, M&MU<D$Wcov^, -e 
®»rffiTEM«©SI«0i:, -£(7)^7 EDXtCj:§^iM©^n7 7^;i/$:I 

[0121] 
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frzkoizmmteLtmrn^^^ ; -tcjiftMizwomms nmA i tmmi. 
s nmAgomftMtfwmizmnzn. zfr^tuDmz-D^xmmftffi* 

fee 

[0 12 2] 

V^S©AgffiD2 (I^9B) h A 1 2 O 3 tCifi V^ft«e*S£MB D 1 (fg 

COAgffiCOd&^M^^^l 0%m%kX$>-of~ a 
[0123] 

Ai 80 Ag 20 (x = 2 0) ^^nunthxm^f^m^Kit. m 

t=. a 

*B#$£Jf 9 CO^M MR R A 

A1 80 Ag 20 (Bft^Sfe*;) 4. 5% 0. UQ/im 2 

a 1 a g&±izis^xte. AgoDi^ 1 mmntt<Dm&&*m 
* TMRi: mm*~mi&mzMm?2> j x^mm$u&&&&i&T it l * e> 
^^%tt^#e>ti-r, c u^<D±m^mm^m^f=-M^tmm^R. ®ar^ 

4otlJ^ -£©ia/&xte, 1 %~ 4 0 1? % A g ©ffiH ft i: 1 5 1 1 ^ 

mtv<. -zoimmmmz. s^t.^ti^m^mm^MR^m.tfimRiz^^x 

M'&$kfe-tZ>Z.£tfX£Z> a A 1&V A (Mg) (S 

i) &e>tftCV>#> (Mn) Kfi^Lfe^^ffl^fe^JCO^Tfellg^fetf 

3 0 mil#2 0 0 3 - 3 0 0 9 6 9 2 
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[0124] 

3«btc, hi otc$i^Lfc#K, zi©a i -Ag^^iitc r -cu-a- 

[0 12 5] 

^|§^CD^2(Z)||J6Mi: It, 7;i/5-^A (Al) (Au) &<D 

xtv- #fr&M itmmistc mm,m.mtmm* ic o v * t m m *? & . 

[0 12 6] 

JSMfcfc^Ttt, «K-ffc05£JB4 S^jb#>& rs/>-fe^-f v y ^fl|jgj 

[0 12 7] 

£>f > If - A S: J|«±iCflgJW l> b feo ^s^i^&t^t^ 

S iii (1) /5 nmT a (2) /200nmCu (2) /5 nm (NiO 
. 8Fe0. 2) 78Cr22 (2) / lOnmPtMn (3)/2. 5nmC 
oFe (4 ) /0. 9nmRu (4 ) / 2. 5nmCoFe (4 ) /0. 2nm 
Cu (5A) ) /0. 8nmAlAu-^-^ (9) /0. 2nmCu (5B) /3 
nmCoFe (6)/2nmTa (7) /2 0 0 nmCu (8) 

ffiti-mm q <D&ttn t it, a 1 9 0 a u x 0 ^&&#v>fc»^©i8a&&#i$& 
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MR R A 

mitmm& y 7.5% 0 . 1 8 q h m 2 

A 1 x 0 0 _ x Au ^±<Dm.f&x = 0, 5, 10, 2 0, 4 Olf % 
£ Ifeffi^ii 9 <DWt{t#m<D%m<D&,ftlZ^>^T, IITEMlgtf©g H H B 
'ffi£H^fec #t3S&L0>#-£, ^tf7 -^;b^iS?lC#e> A 1 i:|BI&l. 5nmA 

mmiz* tr / - #;i/#fi?ic#e> a i £MMfr 1 . 5 n m a u <D&frMtfmmzmM 

2*1, £fc **l^ft©ffitCoV*TB8i!i##T&fT o^S> Sfc>uif<oaftlg*«A 
[0 12 8] 

\<m&mc>Au a a 1 2 0 3 i^^itmmmz^-m^x^^x^^ a £% 

[0129] 

it ai 80 au 20 ^(x = 20) ^mmmt.^fc.m^izit. mnmm 

R £ SflMSJa R A liJ6HT©fcl < T? £> o fco 

MR R A 

MS&S&y 5. 5% 0. 13Q/im 2 

ZKZ>£^CA 1 Au^lCfeVNtt), AuCl^l %^T*tt, ^^*ffi(7) 

ig*LT L£ W TMR tra^WSmtCjgH-r-Sy^ X^Mat«lS«Fffi^<£T 

, iARil^otli^. 
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[0130] 

£T~, AKD—BZ-vmS/yj* (Mg) , ii)li/VJ* (Ca) ,'J/'j3> ( 
Si), ^;i/T-^A (Ge) , (B) , $y$;i (Ta) , %y>f7.7- 

y (W) , n^-y (Nb), (Zr), (Ti), ( 

Cr), (Zn) , ( L i) jtfUtfA (Ga) ffilfei^t 

[0131] 

URgStf)^ K'MDiaja ^©M/ifcli 1M^%~4 0I?%Au©« 

ffl iC £ V \ T , &m £ £ tl 5 a^ffim^J^M R ^ i^ffl R IC <fc o T ittSt «b S r i: 

[0 13 2] 
(f3©HiM) 

#c*c, *ii®13 oDHJgM^ it, m (Cu) -n> y >!r;i/ (Ni) (f 

e ) & CO X tlV - #)VftM £ mm L fiBt^^m^^lg^ (CO^TliBltS. 
[0 13 3] 

tt@3*JS4 £VN;fc>K)>& r>>>^^-^ „ ^^igj £L£„ 
[0134] 

S iSt (1) /5 nmTa (2) /200nmCu (2) /5nm (N10 
. 8FeO. 2) 78Cr22 (2) / lOnmPtMn (3)/2. 5nmC 
oFe (4) /0. 9nmRu (4) /2. 5nmCoFe (4) /0. 8nm 
C u N i F e -^-^ (9)/2. OnmCu (5) /3nmCoFe (6)/2n 
mTa (7) /2 0 0 nmCu (8) 



3 3 
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ZZT\ MI9 ©f tf^i: LTM^fcC uN i F e^S, I»Cu 
x (Ni 1 _ y Fe y ) 100 _ x T'^e3*l, x= 0. 5, 1 , 10 

, 20, 50, 60, y = 0, 0. 2,. 0. 5, 0. 7illt 0 ^Hjg 
9 tmit&mm6 £(DmiZ., 2. OnmCu^^d;«^Ml5 5:jfAb 

z.(Dm%ffia?mmm 5 cun i Fe^p,^sM«9tii[:ia 

ji^ffii, l~3nmgl^ltl^„ 
[0 13 5] 

[0 13 6] 

it$«©£#>{c, ^H«9©^UJC, Cu 2Q (Ni Q _ 8 Fe 0. 2? 8 
[0 13 7] 

^CO^^IC, ^tpT\ 5 dp nin^x-T-y K (kOe) ©M^Ml LT 
3 0 0°CT1 O^ffl«ai:llto 
[0 13 8] 

fetr5, x = 0. 1, 60£U£&CD, y = 0. 7 £. L %tf> £: B£v^TSs£*v,#£ 
fiiMMR^3~10%t% igjfiffiR^O. 15-1. 0 [Q] 
feo fe 0 X*UC*fLT, x=5, 6 0 HLf=.*)<D. y = 0. 7£LfctjtfM£. M 
R#0. 5%gTtfe'J, ^©A A Rt;#1t&C/jN£ < T, HMfClBjfr&V^ttT' 
$>§3hWofe 0 fit, ^I»il5i:LtCuMffl, Au, Ag, P 

t, Pd, i r, rz$o smiz^^x&m^tz.tf. mtmmc>m%mm$hmtfm 

[0 13 9] 
[0 14 0] 
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[0141] 

©^©ift^mii^ 6 r £ # RTIg h & £ ^ £ Wftfr o £ . 

[0 14 2] 

S^tCtfe, Cu x (Ni j_ y Fe y ) l 0 0-x ©««*»Cfe 
mm^fcft. Cu x (Ni^yFey) 10 0-x ( <^° /o) ^»t$H«l©^ 
[0143] 

£<o(C, 01 0JC«^Lfe*H<, J©Cu x (Ni^yFey) 1 0 0-x 
[0144] 

[0 14 5] 

HI 2^t>*iai 3tt, ^^©^^^^^©WrBfllJiSr^-rei^H-e 
[0 14 6] 

-T^t>*>> Hi 2 ©otitic fc^Ttt, *^--9--Jf<Z>gP#<E>#&e>1 s > fiBtffcB 
#M4CDcf>lC*^ilM9^#A$tlT^S. 
[0147] 



2003-3 0 09692 



#2002—2658 8 3 

[0 14 8] 

*m&m<Dftmjj&%. m 1 iiw tc w u t i&j* u t. ems t l . 

S ili (1) / 5 nmT a (2) /2 0 0 nmCu (2) / 5 n m (N i 0 
. 8FeO. 2) 78Cr22 (2) /lOnmPtMn (3) /2nmCoF 
e (4) /O. 5nmCuNiFe^ (9) /2. 5nmCoFe (4)/0 
. 5 n m C u (5) /O. 8nmCuNiFe'^ (9) /3nmCo.Fe (6 
) /2nmTa(7) /2 0 0 nmCu (8) 

©»<t'$4, Hi 3 tC:SL£*£#£, MtS^Il^^nf^t'ftl 

S ili (1) /5 nmT a (2) /2 0 0 nmCu (2) /5 nm (NiO 
. 8FeO. 2) 7 8 C r 2 2 (2) / lOnmPtMn (3) /4nmCoF 
e ( 4 ) / 0 . 2nmCu ( 5 ) / 0 . 8nmCuNiFe ( 9 ) / 1 n m 
Cu (5) / lnmCoFe (6) /O. 3nmAl Ag^i (9) /3 nmN 
i F e 

(6) /2nmTa (7) /200nmCu (8) 
[0 14 9] 



3 6 
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* fc. <DMttmX*&2>C uNiFelt ffif&jZtfC u x (Ni 1Q 

0 _ y Fe y > 100 _ x -emzn, mmx = u 10, 20, 50 

, y = 0, 0. 2, 0. 5fr£&U, Al Ag^il Al Q0 Ag 10 (at 
[0 15 0] 

nnftmmz.nQtp-Z 5 (kOe) «^EPi»bT3 0 0iCT'10l|F|ffl|S 
[0151] 

w CO J: 3 IC ITM L fc^^,^mS&^m^©#'[4 £ W ffi b fcfglPL 3 
^M4aMS©^^^^^m^bMR^r>*^m#R^#^nfc 0 SI 2 

[0 15 2] 

^M^HJl 9 (D&ffifflk. IT, Al g q A u 1 o^^^^-^-"-^ K 
[0153] 

[0154] 

[0 15 5] 

tctgtf e>*i£, ^*)Kt>£ rh^y^Mj ©aM^$:*-r^= fit, ^comMM 

itic^T, *B#|f£® 9 - 3 £ 9 -4 #IS:tt«b4-u £ 

*@i tmit&mmme £.<Dmiz%m$-Mm9 - 1 £9-2#»a£*xt^ 

[0 15 6] 
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<5 0 mi 4 izmLfeft^Z. *f^"TS#Mlc*>y n#^T*#Lfeo 

S ilt (1) /3 nmTa (2) /2 0 0 nmCu (2) /2nmA170 
A g 3 0 -^-^ (9-1) /0. 8nmCr80Cu20 &± ( 9 - 2 ) / 4 n m 
Co90FelO (6)/lnmA170Cu30 (9-3) / 1 n m C u 
20Ni40Co20 (9-4) / 0 . 5nmCu (5) /4nmCo90 
FelO (4) /15nmPtMn (3)/2nmRu (7) /2 0 0 nmCu 
(8) 

Lfeo *B#H«9-1, 9-2, 9 - 3©iHfc#UIhLT&, *#»&ritJKtftK: 
RF50U>yh (W) T*At!J8«EE 1 0 0 h (V) © fcf- AX*;v^-T?S§i 
4 S C CM0if?:Sll7 ^'AMC LTi 3 0 Wb t„ <SU *B#itJS 9 - 
4fflCuNi Co^Co^ttt, «#)|^(Z)i£^lC<Ex*;i^--0>A r >f 

7 OWJCTSfrft&a&JISLfc. 
[0 15 7] 

[0 15 8] 
6 (DMffiM) 

[0 15 9] 
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[0 16 0] 

£tt«8 £<D|glC=&*B#i£jS9 - 3 £ 9-4msnt^5. 
[0161] ' 

S i££& (1) /5 nmT a (2) /2nmRu (2) /15nmPtMn ( 
3) /4nmCo go Fe 10 (4) / 1 n mC u N i F e (9-1) /0 
. 7nmAl 70 Cu 3 (9-2) /O. 2 n mC u ( 5 ) / 4 n mC o 

go Fe 10 (6) /0. 5nmAl 80 Au 2 (9-3) / InmAl 

70 Cu 30 ^(9-4)/2 0 0nmCu (8) 

[0 16 2] 

tfefc(Jfflil»2 5 0 (mQ-^m 2 ), JK^y TOJCffiStS l¥ 

o 

[0 16 3] 

m v ©n»j) 

*«w<o^7©HJ6#ji:LT, y;i/^-^A (ai) -3B (Ag) -* 

[0164] 



3 9 
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[0 16 5] 

Mi] 5 OW(DT;b:l>^*>£MftLT^frl£$:*TV\ &v^£:$ei$t-f ?^>£^• 
^#tt$:fsi±t--5^«bic 2 7 o°c- 1 o mmomRtpmMMZMLtc* 

S i££ (1) /5 nmTa (2) /2 0 0 nmCu (2) / 5 n m (NiO 
. 8 F e 0. 2) 78Cr22 (2) / lOnmPtMn (3)/3. 5nmC 
oFe (4) / l. OnmRu (4) /3. 5nmCoFe (4) /O. 2nm 
Cu (5A) ) / l. InmAlAuT a (9) / 0. 5nmCu (5B) 
/3. 5nmCoFe ( 6 ) / 2 n m R u (7) /2 0 0 nmCu (8) 

ffl^«l9©fM»i:bt, (Al g0 Ta 2 0 ) 8 0 Ag 20 ^&ffllf^ 

o 

ZlCDa^S^^^Sr^-rSlC&^y, (Al 80 Ta 2 0 ) 8 0 Ag 20 
^(Dffi^H®9 fcH-&fn?S lit (1) /5 nmT a (2) / lOnmP 

tMn (3)/3. 5nmCoFe (4) ±IC 0. 2nmCu (5A) ) / 1 . 

lniAlAuTa^O) ^2HiIllii?:|Lfe^WU ^<Z> 

ims ^m^feo 

[0 16 6] 

#WtCtt, fffiTEMilS IMS^^XHV-^;i/^j»bfe^#^2 75)^ 3 nm 
®«fl|««l»V^« (Ag) ffi9B (D2) i: A 1 z O 3 tCj£^|ft'fb4fe*ftJ»#4B9 A 



4 0 
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(di) tet>mzTa 2 o 5 izjS:^m^mmm^9 a cd2> ifm^tix^ 

»J, iffiTEM^?,!^ (Ag) *@9 Btt^^I^lce^T'^-SZli:*^^ 
& \° * $ 4% T V n £ * £: tH t> i± T m M £ ft o 

[0 16 7] 

z (D «fc e> 3&m«fiR^^« l fcf?©i^at©i^#tttt, & u © 

f^W2 5 0 (mQ • /*m 2 ) , &&&jfiglMtS|S# 6 . 5 %T?& »J 

5£fg£ftfc 0 

[0 16 8] 
(H 8 CD^»J) 

[0169] 

-r&fc>*>, *«w©l^ji6^J»©flBi^lB»S^« i 5 o ji, n-#y-r* 

ommmusLmm 1 5 0&, «»<5i»f^i'2 0 0 utfc 

[0 17 0] 

jSEffc-r-rx* 2 0 ojcfctt-f SflM8©gB#?S£&*T-5'\y Kx^>f #l 5 3 » 
, 3 y l 5 4 ©$fc*gic5ty#tte>ftT^5. m% a^F 

[0171] 



4 1 
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iftf^^ 2 o o&mm-t&t.. #*i 5 3<Dm<btt\%m (ab 

S) iilftrV 2 0 O0»P,3Tt®)?±I$:tot^$tlS. 

tt^7^«*fV^i' 2 o o iigits^fct^s ^mm^rMi T^ott) 

[0 17 2] 

t57^fai-^7-A 1 5 5 C7)-$ig{C^M£ *IT ^<g>„ y*^;r-#y- 
A 1 5 5©fM{c&, 'J-T^-^c-lf feS^^n^;^-^ 1 5 6 

[0173] 

+ 1 5 5 Xtf > K;i/1 5 7 <D±T 2VSffilzmtf btltt 

[0174] 

5 5 5:fb, T^faX-^T-Al 5 5 ©^^lCliifX^> */ 3 > 15 4 
[0 17 5] 

-tf-*^>2/3 > 1 5 4 ©SfcSS^Ctt, 01#MEI1 5 fCMLTfffxELfc^-fti 
^©l^^i^&Mt^A^ F*^>f#*l 5 3 tfJ&ytftf ^tlTV^o 
i^X^>i/3 > 15 4 fcMi#<&*£&#;J5J:tf»#Sfc»J JB<Z>1> -KIl 6 4 5:t 
U KJ*1 6 4 K^5^f^l 5 3 Km&&$. tlf^m^ V K<0# 

«ffi£#*&WtCig&;**lT^S„ @J^1 6 5tt«^A*; F7 7t>^U l 6 0 
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[0 17 6] 
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